Results assessed at review by clinical examination, arm bloodpressure measurements, and colour-duplex scanning
The perioperative complications (30 days) are sum-(Ultramark 9 HDI system, ATL Laboratories UK Ltd, Stevenage, Herts, U.K.). marised in Table 3 .
Early graft failure (within 30 days of operation) arm-arm blood pressure difference of >20 mmHg, but was shown to have a patent graft on duplex scanning occurred in three of our patients. One saphenous vein graft failed 1 day postoperatively (patient 9 in Table 1 ), (patient 7). All other patients had no difference in blood pressure between arms. was successfully thrombectomised without additional revision, and remains patent on duplex at follow-up Two patients reported recurrent symptoms. Both had undergone surgery for subclavian steal, and re-144 months later. No technical cause for the graft failure was found. The second failure (patient 7 in ported non-specific dizziness unrelated to arm exercise (patients 3 and 12 in Table 1 ). No patients had suffered Table 1 ) was due to an unrecognised brachial artery stenosis distal to the PTFE axillo-axillary bypass. This a recurrence of arm ischaemia symptoms, nor had any patients required further intervention for symptoms graft occluded on day 3 after operation, and was retrieved by thrombectomy and the insertion of a related to proximal subclavian occlusive disease.
In total, of the 16 patients who underwent surgery, reversed saphenous-vein jump graft to bypass the brachial stenosis. The final graft failure (patient 10) the status of the graft was known in 15, either at the time of death through clinical follow-up, or at long-term occurred in the patient who died. The graft occluded 10 days post-op. during a period of systemic hypotension review by duplex scanning. Nine grafts were patent at long-term review, and three were patent at death, as due to cardiac failure. None of these occlusions could be attributed to technical problems in the insertion of judged by a lack of symptoms and equal arm blood pressures. This gives a secondary patency rate of 12 out the graft, although clearly the failure to recognise the brachial artery stenosis was directly responsible for of 16 (75%) at a median of 56 months (range 12-204 months). The fate of one graft is unknown, as the patient the thrombosis of one of the grafts. Technical problems were encountered in the first patient in the series was lost to follow-up immediately after the operation.
Three patients had undergone subclavian angio-(patient 2 in Table 1 ), who developed haematomas in each wound. At re-exploration the graft was patent, plasty prior to surgical bypass, but the results of this technique were disappointing. One patient achieved but it was felt that the saphenous vein graft was too tight and a PTFE interposition segment was placed at a good result with relief of upper-limb ischaemia for 8 weeks, but subsequently noted a return of his one end of the graft.
One perioperative death occurred at 13 days post-symptoms that required surgical intervention. One patient had no symptomatic relief of upper-limb ischoperatively due to pulmonary oedema, pneumonia and a right hemispheric cerebral infarct. The cerebral infarct aemia following subclavian angioplasty, and one subclavian angioplasty resulted in acute occlusion of the was contralateral to the symptomatic side, and the carotid arteries had no significant stenoses on arch aorto-vessel and the development of subclavian steal syngraphy. This patient required haematoma evacuation drome in addition to the symptoms of hand ischaemia. on the same day as the bypass surgery, and the bypass graft occluded 10 days after surgery following profound Discussion systemic hypotension. Three other patients died at 14, 20 and 36 months postoperatively from malignancy A variety of extrathoracic procedures have been de-(one patient) and cardiac events (two patients).
veloped to bypass symptomatic proximal subclavian Duplex scanning revealed patent grafts in nine of artery lesions. Axillo-axillary bypass has been adthe 10 patients (90%) available for long-term review.
vocated as a safer procedure than operations that Two further patients' grafts occluded. Both had a systolic blood pressure difference between the two involve the common carotid artery. It avoids manipulation of a diseased carotid artery, surgery on the arms of >20 mmHg. One of these patients was discovered at long-term follow-up with duplex scanning notoriously fragile subclavian artery, and potential damage to phrenic nerve and thoracic duct. Several and is asymptomatic (patient 14 in Table 1 ). This graft occluded at some unspecified time between the end studies mention the possibility of performing the operation under local anaesthesia for elderly patients of clinical review at 3 years and a long-term duplex scan 112 months post-op. The other patient with an with severe cardiac or pulmonary disease. 5, 6 These studies 5, 6 do not state what type of anaesthesia was occluded graft had non-specific symptoms of headache and dizziness not related to arm exertion (patient 12). used in the patients in their reported series. Patients in reports where the type of anaesthetic was specified Although these symptoms were similar to some of the pre-operative symptoms, there was doubt as to their all had their operation performed under general anaesthesia. 4, 7, 8 We have not encountered patients who were relation to the subclavian disease, and further bypass was not considered. One further patient also had an unfit for general anaesthesia, and it is our preference to perform the operation under a general anaesthetic compared to 87% for surgery at a mean of 40 months.
This study reported the data of a separate radiological for speed and simplicity. and surgical centre on different continents and these Symptomatic proximal subclavian artery disease ocdata must be viewed with some caution. curs infrequently, 9,10 and the requirement for surgery
